Silicosis in Turkish denim sandblasters
Background Sandblasting of jeans in small Turkish workshops has recently been recognized as a cause of silicosis.
Case series Between August 2004 and March 2006, we admitted 16 young men with a history of working in small workplaces producing sandblasted jeans. Of these, 14 presented with respiratory symptoms and the remaining two through awareness of their work colleagues. In the first two cases, open-lung biopsy was required to confirm the diagnosis of silicosis. Later cases were diagnosed through a combination of their work history and the clinical and radiological findings. The mean age at presentation was 23 years with mean duration of employment as a sandblaster being 3 years. The first two cases died and the remainder, except two, are still receiving treatment.
Introduction
Silicosis is a well-known occupational disease although new occupational causes of silicosis continue to be reported. We have recently reported two concomitant cases of silicosis in a new occupation, 'denim sandblasting' [1] . Since then, an additional 14 similar cases have been admitted to our hospital. We report this case series and highlight the occupation of denim sandblasting with the aim of trying to prevent further new cases of this preventable condition.
Case series
Between August 2004 and March 2006, 16 male workers producing sandblasted jeans were admitted to our hospital (Ataturk University, School of Medicine, Aziziye Research Hospital, Erzurum, Turkey) for further investigation. Fourteen reported significant respiratory symptoms and a further two cases were investigated at their request as they were aware of the symptoms of their co-workers.
We obtained detailed histories including symptoms, demographic characteristics and workplace exposures. Chest X-ray and high-resolution computerized tomography of the thorax (HRCT) were taken simultaneously. The chest X-ray was obtained at maximal inspiration and was evaluated according to the International Labour Organization (ILO) classification [2, 3] . HRCT slices were obtained 1 mm in thickness and at 10-mm scan intervals from the apex of the lung to the base of the diaphragm. The ILO reading and HRCT interpretation were performed by an experienced ILO reader and an experienced radiologist, respectively.
In the diagnosis of the first two cases to present, an open-lung biopsy specimen had been required, because of the atypical characteristics of the cases and lack of any previous report of silicosis in this occupation. We therefore established a diagnosis of silicosis caused by sandblasting jeans through histopathological examination (Figure 1a In these cases, the diagnosis was established through a combination of their work history and the clinical and radiological findings. Although Cases 9 and 14 were admitted without apparent symptoms, they were aware of the illness of their co-workers and were also shown to be affected functionally and radiologically. The actual working conditions could not be evaluated as the workplaces were located in another city (Istanbul, Turkey). However, 1 Ataturk University, School of Medicine, Chest Diseases Department, Erzurum, Turkey.
we were aware from obtained photographs and descriptions of the workplace that exposures were likely to be very high and that protective measures or personal protective equipment was not generally available. Written informed consent, in Turkish, of the cases was obtained regarding the publication of their data.
The characteristics of the cases including age, admission times and detailed exposure properties are summarized in Table 1 . Mean age was 23 6 6 years (range 17-43). They all had a history of working in small workplaces sandblasting jeans but none of them were currently working on admission. Their primary work was to abrade jeans using silica. Their mean first exposure age was 17 6 6 years (range 13-37), the mean duration of employment was 3.0 6 2.2 years (range 0.5-10) or 36.6 6 26.0 months (range 6-120), the mean weekly duration of working time was 6.0 6 0.5 day/week (range 5-7), the mean daily duration of working time was 9.75 6 8.24 h/day (range 6-12) and the mean cumulative exposure time was 9752 6 8236 h (range 780-37 440).
Cases 1 and 3 had previously been misdiagnosed as tuberculosis in other centres. The most common respiratory complaints were dyspnoea and cough. Physiological and/or radiological abnormalities were detected in all cases including asymptomatic ones ( Table 2) .
The spirometric findings and the ILO classification are summarized in Table 2 . Examples of chest X-rays belonging to Cases 5, 7, 8 and 12 and HRCT imaging belonging to Case 8 are given in Figures 2a-d and 3 , respectively.
The symptomatic cases were treated with systemic steroids in combination with tuberculosis prophylaxis, bronchodilators and oxygen as necessary. The first two cases had more severe disease and died due to respiratory insufficiency 4 and 9 months later, FVC, forced vital capacity; FEV1, forced expiratory volume in 1 s; p, round opacities up to 1.5 mm in diameter; q, round opacities 1.5-3 mm in diameter; r, round opacities 3-10 mm in diameter; t, moderately coarse irregular opacities. respectively, after confirmation of the diagnosis. Follow-up of the other cases is still continuing.
Discussion
The case series we present here is alarming in that it demonstrates that silicosis, a long-recognized but preventable occupational disease can still occur in previously unrecognized occupations. The occupation of sandblasting denim jeans is relatively new and has developed as a result of changes in fashion in developed countries and the demand for worn-looking jeans. Tragically, this condition has occurred in very young men with an average of only 3 years in this particular occupation. Lack of awareness of the condition and the dangers of silica and inadequate protective measures have already had fatal results. Silicosis is a well-known disease and its clinical forms have been well characterized. The classical form of silicosis usually follows one or more decades of exposure. However, in contrast to the chronic or classical form of silicosis, the accelerated and acute forms result from intense exposure to high levels of respirable dust that contain a significant proportion of silica, and these develop after much shorter duration [4] . In our cases, there was a heavy exposure history to silica due to closed, poorly ventilated work areas, long daily working hours and no effective protection. Because the workplaces were located in another city (Istanbul, Turkey), we have not been able to visit and assess these workplaces in more detail but photographs that we have been shown confirm extremely poor working conditions with no evidence of any protective measures. We also know that there are many other workplaces (Figure 4 ) where sandblasting takes place for different reasons [5] , and with similar poor conditions, and other cases of silicosis have been reported [6] although these cases were older than ours and their exposure histories were longer. Because of the increased popularity of sandblasted jeans, it is highly possible that the incidence of such cases will continue to increase in the future. Although sandblasting with sand containing free silica is restricted in some European countries [7] , it seems that it is widely used in different workplaces, especially in the smaller ones, in Turkey since it can be obtained easily and cheaply [5] . Although employing young workers is banned in Turkey as in many developed countries, most smaller workplaces are unregulated. The combination of unregulated small workplaces, employment of younger workers, lack of awareness and protective measures is likely to result in more severe clinical manifestations and death than classical cases of silicosis and requires urgent measures to prevent further cases and mortality.
